S1. Fabrication of CZTS nanoparticle inks
In the synthesis, Cu(acac) 2 , Zn(acac) 2 , and Sn(acac) 2 Cl 2 were used as cation precursors, and elemental sulphur was used as an anion precursor. Oleylamine (OLA) was used as surfactant and solvent to prevent aggregation and enable dispersion. Appropriate volumes of 0.75 mmol starting solutions were mixed to yield metal precursor molar ration of Cu/ (Zn+ Sn) = 0.79 and Zn/Sn= 1.27. The cation precursors were mixed with 10 mL OLA in a 100 mL three-neck flask. Both precursor solutions were initially heated to 65 • C to fully dissolve. In parallel, the two flasks were degassed by evacuating for 5 min and then purged with nitrogen. 3 mL of 1M S in OLA was then injected into the cation precursor after heating up to 225 • C and holding the temperature constant for 30 min under a nitrogen atmosphere. Following the reaction, the solution was washed in toluene and isopropanol (IPA) three times. The collected nanoparticles were then dispersed into 1-hexanthiol as the CZTS nanoparticle inks.
S2. Calculation of texture coefficients
The texture coefficients C hkl and preferred orientation σ of the samples were calculated by equations 1 and 2,
(1)
where n is the number of reflections, I(h i k i l i ) is the intensity at h i k i l i reflection, I 0 (h i k i l i ) is the intensity of corresponding reflection for an absolute random sample. C hkl reveals the relative change of crystal orientations, and σ from the standard deviation of C hkl values indicates the random disperse degree of crystal orientation. The results are shown in Table S1 . 
